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Abstract :

SnO, varistor ceramics have been developed in order to enhance both processing and
electrical properties. The synthesis route was chemical co-precipitation with a base system of SnO,-
CoO-Nb,O;. All samples were also prepared by solid-state reaction for comparison. Zn and Bi were
selected as dopants. The obtained precipitates were calcined at 800°C as suggested by
Thermogravimetric analysis (TGA) and Fourier Transform Infrared Spectroscopy (FTIR). The Zn-
doped system yielded nanoparticles with crystallite sizes in the 4 — 6 nm range. No secondary phase
was detected by X-ray diffraction (XRD). The Williamson-Hall analysis was also used to study lattice
strain. Sinterability was improved whereas the breakdown voltage (E,) was doubled (at 2 mol%). The
Bi-doped system revealed slight differences in crystal growth; the calcined nanoparticles contained
crystals which became larger with increasing content of Bi. The ceramics could be sintered up to
90% density at as low as 1,200°C (2 mol%) which is a lot lower than typical temperatures reported
in the literature (1,300 — 1,400°C). Both grain growth and varistor properties were significantly
enhanced. The E, value was as high as 8,200 V/cm. These results were explained using concept of

solid solution as well as defect formation in the vicinity of grain boundary.
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