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Abstract: We studied the effect of non-stoichiometric ratio of Na®™ and Bi*" on the microstructure and
electrical properties of Nag 51, Big s—, Tig o0 Mg 01 Os—5 by adjusting the mole fractions of Na and Bi
under the condition of maintaining constant total amount of A-site elements (x(Na)+x(Bi)=1) and
constant mole fraction of Mg doping. Samples of Na and Bi with different mole fractions were
synthesized by using sodid-state method, and their structures and microstructures were characterized
by X-ray diffraction (XRD) and scanning electron microscopy (SEM). The electrochemical properties
were evaluated by electrochemical testing. The results show that changing the mole fraction of Na and
Bi can significatly affect the grain size and conductivity of the simple. The sample exhibits optimal
grain and grain-boundary conductivity performance when x=0.02. Therefore, controlling the mole

fraction of Na and Bi can effectively modulate the electrical performance of materials, providing
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experimental guidance for the development of high-performance oxygen ionic conductors.

Keywords: non-stoichiometric ratio; oxygen ionic conductor; space charge potential; conductivity
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Table 1 Unit cell parameters and unit cell volume of non-stoichiometric ratio Na,_so+, Biy so—. MT samples

e a=b/nm ¢/nm V/nm®
Nay, 50 Big. 50 MT 0. 548 31 1.349 16 0. 351 273
Nay, 51 Big, 4o MT 0.548 62 1.349 16 0. 351 682
Nay, 52 Big, 4s MT 0.548 54 1. 349 68 0.351 708
Nay, 53 Big, s MT 0.548 83 1.349 01 0.351 905
Nay, s, Big, 4 MT 0.548 84 1. 348 34 0.351 123
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Table 2 Average grain sizes of non-stoichiometric ratio Nay 5o+, Biy 50— MT samples
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d,/pm 0.82 0.92 1.15 1.02 0. 80
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Fig.2 SEM images of non-stoichiometric ratio Nay 59+, Biy so—. MT samples
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Fig.3 Elemental distribution of O,Na,Bi,Mg and Ti of Na, s, Biy 4s MT samples
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Table 3 Activation energy and space charge potential of Nay s+, Biy so— MT samples at 450—500 C

FE b Ebulk E Ap(0)
Nay, 50 Big 50 MT 0.33 1.04 0. 36
Nay. 51 Big, o MT 0. 38 1.01 0. 32
Nay, 5, Bip s MT 0. 32 0.97 0. 32
Nay, 53 Big s MT 0.33 0.99 0.33
Nay, 54 Bip s MT 0.35 1.03 0.34
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