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Abstract

Project Code: RSA5480027

Project Title: Research and development of lead free electroceramics, bioglasses

and glass-ceramics for electronic and medical applications

Investigator : Asst. Prof. Dr. Kamonpan Pengpat
Department of Physics and Materials Science, Faculty of Science,

Chiang Mai University

E-mail Address: kamonpan.p@cmu.ac.th

Project Period: 3 years

Keywords: Glasses, Glass-ceramics, Lead-free electroceramics, Electronic materials,
Biomaterials

This project has been carried out into two parallel topics of 1. Lead-free
electroceramics and 2. Bioactive glasses and glass-ceramics. The works within 3 years
are summarized briefly below.

In the topic lead-free electroceramics, we have continuously developed newly
lead-free ferroelectric materials which were also applied in producing ferroelectric glass-
ceramics. They can be used in many applications such as in electro-optic and solar cell.
The examples of these works are in the topics of “Morphological study of potassium
sodium niobate ferroelectric in silica glass system” and “Materials characterization of
potassium sodium niobate based tellurite glass-ceramics”. Furthermore, we have
published some of related works in the high impact factor in international academic
journals.

In the topic of bioactive glasses and glass-ceramics, we have developed the
properties of bioactive glasses and glass-ceramics from calcium phosphate based glass
systems in both silicon sodium calcium phosphate (SiO,-Na,0-CaO-P,05) and sodium

calcium phosphate (Na,0O-CaO-P,0;) glasses. Examples of these works are in the



topics of “Fabrication of phosphorus calcium sodium oxide glass doped with magnesium
oxide” and “Effects of camphor addition on mechanical and bioactivity of phosphorus
calcium sodium oxide glass”. Apart from these, we have also studied the effect of rice
husk ash as a precursor on properties of glass ceramics derived from 45S5 bioglass®,
which is one of the commercial bioactive glass for bone replacement available
nowadays. We also added some of the electroceramic materials having magnetic
property, such as ferromagnetics and ferromagnetics to our prepared bioglasses for
medical applications. One of the examples is the application in hyperthermia treatment
for locally healing cancer such as in bone. Parts of the results have been published in
international journal with high impact factor such in the topics of “Structural and
magnetic properties of SiO,-Ca0-Na,0-P,05 containing BaO-Fe,O; glass-ceramics”
and “Fabrication and characterization of ferrimagnetic bioactive glass-ceramic containing

BaFe ;044"



