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Abstract

Project Title : Processing and Properties of Bismuth Sodium Titanate Based

Piezoelectric Ceramics

Investigator : Assist. Prof. Dr. Pornsuda Bomlai
E-mail Address : ppornsuda@yahoo.com and pornsuda.b@psu.ac.th
Project Period : 2 years and 6 months (26 September 2006 — 31 March 2009)

In this research, the processing and properties of bismuth sodium titanate (Bi, ;Na, )TiO, -
based lead free piezoelectric materials were studied. This project can be divided into 2 sections which
are 1) preparation and characterization of (Bij;Na,)TiO, powders and 2) preparation and
characterization of (Bi, ;Na, )TiO, ceramics with different dopants.

The first part of the project, (BijNa, JTiO, + x wt% Bi,0, powders with x = 0 and 2 were
prepared at different calcinations temperature and dwell time using conventional mixed oxide method
and characterized by TG-DTA, XRD and SEM techniques. The calcination condition and BiO;-
excess content (x) were found to have a pronounced effect on the phase formation and powder
morphology of the calcined (Bi, Na, )TiO, powders. A rhombohedral phase, consistent with single-
phase (Bi, Na,)TiO,, was obtained after calcination at 750 °C for 2 h for the both samples. A
particle size increased with increasing calcination temperature. Introducing 2 wt% Bi,0,-excess to the
(BiD'SI\JaG_S)TiO3 starting mixture showed an more uniform particle size than the non-excess powder.

The second part of the project, (Bij Na )TiO, ceramics with different dopants such as
K,CO, (0.075 mol) + Bi,0, — excess (0 — 2 wt%), LiNbO, (0.01 mol) + Bi,0, — excess (0 — 10 wt%),
LiNbO, (0.0 — 0.10 mol) + Bi,0, — excess (8 wt%) and LINbO, (0.06 mol) + Bi,O, — excess {6 wt%}
+ MnO (0.0 — 1.0 mol%) were prepared at different sintering temperature. It was noted that physical
properties, phase formation, microstructure, and dielectric and piezoelectric properties were found to
depend significantly on sintering temperature, Bi,O, — excess content, type and amount of dopants.
The highest d,, - piczoelectric coefficient of 96 pC/N was obtained in Bi, (Na,,.K, ), sT10, sample
sintered at 1100 °C. For dielectric properties, the doped-samples showed similar behavior with the T,
decreased, except samples doped LiNbO, = 0.06 mol could not observe T, due to ferroelectricity

disappeared.

Keywords : Lead-free piezoelectric materials, Bismuth sodium titanate, Electrical properties, Phase

formation, Morphology evolution.
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