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ABSTRACT

Lead iron niobate (Pb(Fei»Nbjs)O3, PEN) fine powders have been
synthesized by the partial oxalate and the oxalate methods. The partial oxalate method
has been developed for the synthesis of PFN powders by mixing iron niobate
(FeNbOy, FN) powders obtained by the oxalate method with PbO powders. A novel
oxalate synthetic method has been developed for the synthesis of iron niobate
powders. Chlorides of iron and niobium were used as the staring precursors. Diethyl
oxalate was employed as a precipitating agent to yield iron niobyl oxalate. The
formation mechanism of iron niobate was clarified using thermogravimetric and
differential thermal analyses (TG/DTA) and a high temperature powder X-ray
diffraction (XRD) technique. Iron niobate fine powders obtained from calcination of

iron niobyl oxalate at 900 °C for 2 hours was orthorhombic phase at room



temperature. After quenching iron piobate sample from XRD measurement at
1100 °C to room temperature, phase transformation to monoclinic phase occurred.
The morphology of the calcined powders of FN was determined by scanning electron
microscopic (SEM) and particle size analyses. The formation of PFN phase
synthesized by the partial oxalate was investigated as a function of calcination
temperature and dwell time by TG/DTA and XRD techniques. A single pseudo-cubic
phase of PFN powders was successfully obtained for a calcination temperature of
900 °C for 4 hours. The morphology of the calcined powders was determined by
scanning electron microscopic and particle size analyses.

For the oxalate method, PFN fine powders were synthesized by precipitation
reaction of the lead nitrate and iron chloride in aqueous solution and niobium chloride
in hydrogen peroxide solution with oxalic acid using ammonia solution as the
precipitant. The thermal decomposition of dried precipitate and its conversion to PFN
was studied by TG/DTA techniques. PFN phase in the calcined powders has been
investigated as a function of calcination temperature and time by XRD technique. A
single cubic phase PFN powder was obtained at 800 °C for 3 hours.

The PFN powders from both the partial oxalate and the oxalate method were
pressed and sintered to obtain the highest density. Using XRD and SEM techniques,
the effect of sintering temperature on phase and microstructure of PFN have been
investigated. Dielectric properties of PFN ceramics has been studied using dielectric
measurement. The dielectric constant of PFN ceramics synthesized by the partial
oxalate method was higher as compared to that of PFN ceramic synthesized by the

oxalate method.
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