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Ferroelectric ceramics are a group of advanced electronic materials with a wide variety of useful
properties used in application such as dielectric devices, memory devices, sensors, transducers,
actuators. The best ferroelectric materials used in commercial applications contain lead element.
Many new lead-free ferroelectric compositions such as Na  Bi  TiO,, KNbTiO, are developed
according to the problem of evaporation of PbO at near sintering temperature leading to an un-
desired stoichiometric composition and environmental concerning which desires avoiding lead
element as much as possible. Unfortunately, new compositions researched so far still give low
ferroelectric properties comparing to lead-based materials. The limit of seeking a new lead-free
composition lead to develop by alternate synthesizing method known as templated grain growth
method instead of conventional mixed oxide method. Thereby, preferred oriented polycrystalline
ceramic which give properties like single crystal was yield. A successful key for this method is
aligning small anisotropic-shaped single crystal (or “seed”) in a fine ferroelectric powder by shear

force from shaping step. Thus effects on shape of template crystal are also interested to investigate.

This thesis investigated the effects for controlling morphology of four ferroelectric crystals e.g.
Bi,Ti,0,, (BT12), Na, Bi  ,TiO, (BNT), Sr,Ti,0, (ST7) and SrTiO, (ST) synthesized by flux growth
method. It was found that morphology of crystal depended on its crystal structure: BNT and ST
crystals having a perovskite structure, have an equiaxed shape with size <2 um. BT12 crystals
having a bismuth layer structure, have a plate-like shape with size ranging ~1-13 pm. ST7 crystals
having a Ruddlesden-Proper structure, have a tabular shape with size ranging ~5-10 pm. However
highly anisotropic-shaped crystals such as ST crystal was grown into tabular shape by epitaxialy
growing on a tabular ST7 crystal. Besides the influence of crystal structure, growth parameters such
as salt volume, synthesis temperature, salt species also affected to size of those crystals.  Salt
volume was one factor relate to quality of crystal, the optimum value required salt approximately
75% of system total volume for gaining well-separated crystal with pure phase. In term of crystal
size, it strongly depended on growth temperatures as well as salt species. In terms of crystal size, it
strongly depended on growth temperatures as well as salt species. On the other hand it was not

affected by cooling rate.





