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Abstract: The ZnO-PrsO,,—C0,05-Cr,0;-La,0; varistors were prepared by solid state sintering method. The effect of La,O3 doping
on the microstructure, varistor property, and dielectric characteristics of the ZnO varistor ceramics were studied in detail. The results
show that the ZnO varistor has the best overall performance with La,05 content of 1.5% (in mole fraction), the grain size is the
smallest and uniform, the breakdown voltage E\y, is the highest (752 V/mm), the nonlinear coefficient is large (12), the grain
boundary capacitance is the largest (276 pF), and the loss tangent is relatively low.
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Fig. 1 XRD patterns of zinc oxide varistor ceramic under
different doping contents of La,0s
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Fig. 2 Fractal peak fit at 26=28° when the doping amount is
0.5%
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Fig. 3 SEM photograph of zinc oxide varistor ceramic under
different doping contents of La,O3
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Tablel Main performance parametersof ZnO varistor

d/pm

x/% Epmd/(V'mm™) ¢ J/(pAem?)
This work  Ref. 17
0 2.01 4.0 212 2 <0.1
0.5 1.62 6.9 498 9 <0.1
1.0 151 7.9 618 8 <0.1
1.5 141 752 12 <0.1
2.0 1.75 8.5 727 17 <0.1

x—Mole fraction.
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Fig. 4 Nyquist plot of ZnO varistor with different La,O;
doping amount

R, is grain resistance. Ry, is grain boundary resistance and Cy, is grain
boundary capacitance.
K5 A B R R A A

Fig. 5 Equivalent circuit of ZnO varistor
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Table2 Grain boundary grain resistance and capacitance
value of ZnOvaristorunder different doping
contents of La,O3

x/% Ry/Q C/pF R/ MQ
0 216.300 0 465 18.0
0.5 137.900 0 463 14.4
1.0 79.040 0 355 17.4
1.5 6.2200 276 16.4
2.0 0.001 6 401 18.9
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Fig. 6 ¢, of zinc oxide varistor ceramic under different doping
contents of La,O
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