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Abstract: ZnO varistors doped by ALO, were prepared under different sintering temperatures, and their
microstructure and electrical characteristics were studied by scanning electron microscope, X-ray diffraction,
current-voltage test, and capacitance-voltage test. The results show that with the increase of sintering temperature,
the leakage current of the ZnO varistor doped by AL,O, was suppressed significantly, this is due to the continuous
increase of donor degree and interface state density increases the barrier height of grain boundary. With the
increase of sintering temperature, Al** will continuously dissolve into the ZnO grains, the grain resistivity would
reduce, and the residual voltage ratio of the ZnO varistor when a large current is passed decreases. When the
sintering temperature is 1150°C, the electrical properties of the ZnO varistor are the best, the voltage gradient is
418.7 V/mm, the leakage current is 0.74, the residual voltage ratio is 1.68, and the nonlinear coefficient is 67.5,
which is contribute to improve the protective performance of ZnO arrester and limit the overvoltage of the power
system, especially the UHV system deeply.
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Fig.1 SEM images of ZnO varistors prepared with

different sintering temperatures
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Tab.1 Electrical and microstructure parameters of ZnO varistors prepared with different sintering temperature

Tegh I/ C d/um E,, J(V/mm) J/(uA/em?) a N/(x10%/m’)  N/(x10'/m?) ¢,/eV K R HL PR /Q
1100 5.7 434.40 0.98 65.3 1.4 15 1.73 1.77 0.71
1150 5.8 418.70 0.74 67.5 1.6 1.7 1.96 1.68 0.68
1200 6.0 395.60 0.72 62.2 1.9 2.0 2.13 1.76 0.77
1250 6.3 390.02 0.68 58.9 1.8 1.9 2.09 1.78 0.83
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Fig.2 E-J plots of ZnO varistors prepared with

different sintering temperatures
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Fig.5 X-ray diffraction patterns of ZnO varistors

prepared with different sintering temperatures
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