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Preparation of Transition Elements Doped Solid Electrolyte and
Its Electrical Properties

LI Wenzhao, HUANG Zhiliang", CHEN Changlian, CHEN Juan, XIA Hongliang
School of Material Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: To improve the ionic conductivity of solid oxide electrolyte at the middle temperatures of
500 C-800 °C, we synthesized the solid oxide electrolyte of apatite type lanthanum silicate by combustion method
using La,0; and transition oxide as raw materials. The phase and microscopic structure of as-prepared electro-
lytes were investigated by X-ray diffraction, scanning election microscopy and infrared spectroscopy. The results
show that the ionic conductivity of electrolyte is effectively improved with proper amount of transition ion
doping. And the effects of transition ion dopants on crystal structure, phase and morphology of apatite type
lanthanum silicate are minimal. The electrolyte doped with zinc reaches the highest ionic conductivity of
2.106x 107 S/cm at 500 °C when the doping molar ratio is 1.0, showing a significant increase of electronic
conductivity compared to un-doped electrolyte of 1.71x107 S/cm at the same temperature. The relative density
of apatite type lanthanum silicate electrolyte is promoted by the copper dopant. After tableting and secondary
sintering, the relative density of copper doped electrolyte reaches 94.1%. Meanwhile, the result of electro-
chemical impedance spectroscope confirmes that nickel in silicon doping reduces the ionic conductivity of the
electrolyte.
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Fig. 2  XRD patterns of LaosSis .M,z (M=Cu™,Ni’*, Zn™")
sintered at 800 °C for 12 h
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Fig. 3 Partial enlarged drawings of XRD patterns of
Lay3Sie-M.Ox.. sintered at 800 °C for 12 h
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Fig. 4 XRD patterns of Lay;Sis-.Zn,0x. (x=1.0) sintered at
800 °C for 12 h and at 1 400 °C for 3 h
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