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Analyzing Effect of Li* and Sr** Co-doping on Electrochemical
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(Key Laboratory of Material Design and Quantum Simulation , College of Materials Science and Engineering ,

Changchun University , Changchun 130022, China)

Abstract: We characterized Nay 5, Bio 455, Li, Sr, Ti 90 Mgo. 01 O5—5 (2 = 0, 0.005, 0.010, 0.015)
polycrystalline oxygen ion conductors prepared at a sintering temperature of 1 000 °C by using X-ray
diffraction (XRD), scanning electron microscopy (SEM), Raman spectrum, and AC impedance
spectroscopy to study the effect of the co-doping concentration of Li" and Sr*" on the crystal
structure, microstructure and electrochemical properties of the series of the samples. The results
show that with increase of co-doping concentration of Li" and Sr*" , no obvious impurity peaks were
observed in all samples, and the unit cell parameters and unit cell volumes first decreases and then
increases with the increase of doping concentration. When x=0. 010, the grain conductivity reaches
its maximum value, which is about twice that of the undoped sample. When x=0. 010, the apparent
grain-boundary conductivity and the macroscopic grain-boundary conductivity of the sample reach their
optimal values, which are superior to other doped samples.
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Table 3 Activation energy and space charge potential of Nay s, Biy. 45—2, Li, Sr, Tiy 00 Mgy o; Os—5 samples at 400—500 ‘C

i E:/eV E®/eV Ap(0)/eV

x=0 0.57 1. 14 0.29
x=0.005 0.50 1. 14 0.32
x=0.010 0. 49 0.99 0.25
x=0.015 0.52 1.13 0.31
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