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Praseodymium-Based ZnO Varistor with High Nonlinearity
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Abstract

Praseodymium-based ZnO varistor

containing 2.0mol%

and 4.0mol% Y203 were fabricated,

respectively and its microstructure and electrical properties were investigated. Yttrium distributed
nearly in the grain boundaries and cluster phase at nodal point but more in cluster phase. The average
grain size of the 2.0mol% and 4.0mol% Y:0s-added samples was 14.8uxm and 86 um, respectively.
Compared to 2.0mol% Y203, 4.0mol% Y:0s;-added varistors showed very good I-V characteristics
exhibiting highly nonlinear exponent(87.4) and low leakage current(46.7nA). These results are the

important experimental fact in this paper.
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Law Materials Additive
ZnO, PreOn . Y203(mol%)
Co0, Crx0s 2.0, 4.0

la T
v*
L. Pressing
Weighing -t 45 10mm, t: 2mm
tolerance 0.1mg 80MPa
Mixing/Milling Si .
Acetone ] 1nt§r1ng )
Zirconia ball, 24h 1350C, 1h
Drying Lapping/Polishing
100C, 24h t: lmm
Calcining Electroding
70T, 2h 600°C, 10min
Granulating Measurin
PVA (2wt%) Ly c-vg
100 mesh ’
|
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Fig. 1. Fabrication flow chart of Pr-based
ZnO varistors
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Fig. 2. SEM micrographs of Pr-based ZnO

varistor samples
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Fig. 3. XRD patterns of Pr-based ZnO varistor
samples
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Fig. 6. C-V characteristics of Pr-based ZnO
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Table 2. C-V characteristics parameters of Pr-
based ZnQ varistors
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