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Fabrication and investigation of ZnO-based varistors properties and K,O doping effect on

their electrical behavior
Khajeh,Amin; Hosseini,Mohammd; Ebrahimizadeh Abrishami,Majid

Department of Physics, Ferdowsi University of Mashhad, Mashhad

Abstract

In this research the Zinc oxide varistors are made by a combination of ZnO traditional powder, where the size of
grains are in micro scale, and nano powder of ZnO. The Zinc oxide nano powder is provided by the gel-
combustion method and its phase is determined by X-ray diffraction method. In the next step, the effect of adding
K0 on the electrical properties of the varistor, which is made by traditional ZnO and nano powder of ZnO, is
considered. Varistor ceramics are constructed at pressure 225 (bar) and sintering temperatur1000 (°C). Variation
of current density versus applied electric field is considered and the diagram of the current density vs. the electric
field is plotted. In addition, the break down voltage and the nonlinear coefficient of the varistor ceramics are
determined. The nonlinear coefficient of the varistor that is made by traditional Zinc oxide powder is 4.56 and for
the varistor that is made by nano Zinc oxide powder is 30.62. Adding /0.5 molar Potassium oxide is caused to
change the nonlinear coefficient of the traditional varistor and the Zinc oxide nano powder varistor to 2.2 and 16,
respectively.

PACS No:70.00
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