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Abstract: Na, 5 Biy 4 Sro o2 Tlo s Mg 02 O, 0; compound was synthesized by solid-state reaction. AC
impedance and internal friction spectroscopy were employed to study the electrical performance and
oxgyen ion diffusion in the Sr, Mg-co-doped Na, ; Bi, s TiO; compounds. The grain conductivity of
Na, 5 Big. 15 Sro. 02 Tio. s Mgy 02 O, 97 sample can reach 5. 31 X107" S/cm at 593 K, an order of magnitude
higher than that of the Na, ; Bi, s TiO; compound at the same temperature and exceeding the grain
conductivity of Nay 5 Biy 5 Ty s Mg 02 Os 05 sample at 673K. An internal friction relaxation peak was
observed. The relaxation parameters can be calculated, E= 0. 85eV and z,= 7.4 X 10 '"s. Judging
from the relaxation parameters and structural analysis, the Sr*" dopant can amplify the specific free
volume. Compared with the Na, ; Biy 5 Tiy os Mg 02 O, 05 sample, the substantial increase of the grain
conductivity for Nag s Big 45 Sro. 02 Tio.9s Mo 02 Os. 07 sample may be derived from the larger specific free
volume, higher mobile oxygen vacancy content and better oxygen vacancy mobility.
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Fig. 1 XRD and the fitting results from Fullprof (a)NBT;(b)NBT-SrMg2
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Table 1 Lattice parameters of NBT and NBT-SrMg2 sample
Lattice constant Lattice
Sample
a/nm  ¢/nm  a B b4 volume/nm?
NBT 0.5484 1.3518 0.3531
90 120
NBT-SrMg2  0.5489 1.3532 0.3521

& 2 K NBT-SrMg2 i) 41 il d 45 1R
Fig. 2 SEM image of NBT-SrMg2 sample
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Table 2 AC impedance spectra and fitting results of NBT-SrMg2sample

Temperature/K R,/Q Cy/F Ru/Q

C,/F Ra/Q Ca/F

593 4288 1.63X1077 13571
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Table 3 Grain conductivity of NBT-Mg2 and NBT-SrMg2

sample at three different temperatures

ob/(Secem™ 1)
Temperature/K

NBT-Mg2[?! NBT-SrMg2
573 5.2X10°° 3.5X10*
623 1.2X10°* 9.2X10°*
673 2.4X1071 1.55X1073
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Fig.5 Curves of internal friction Q! versus temperature

for NBT-SrMg2 sample at different measuring frequencies
and fitting relationship curve

(The inset is the Arrhenius plots of NBT-SrMg2 sample)
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