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ABSTRACT

This research aims to investigate the properties of thermoelectric material
of Germanium Antimony Telluride (GST) applied to-innovation generate electricity by
using the waste heat from the furnace fuel for drying the rice grain at Si Sakhon Pure
Rice Co., Ltd. Sakon Nakhon province. These study is divided into two phases
Which are physical properties and properties of GST thermoelectric compound and the
invention thermoelectric generator to create a lighting system inside the Si Sakhon
Pure Rice Co., Ltd.

The research it was found that the powder analysis of GST by using
thermogravimetry analysis (TGA) and differential thermal analysis (DTA) had a
complete phase formation between 623-823 K with finding a loss of melting during
the GST at a temperature of 623 K. X-ray diffraction (XRD), energy dispersive X-ray
spectroscopy (EDX) and scanning electron microscopy (SEM) were applied to study
crystal structure, elemental elements and morphology, respectively. In addition, GST
compounds had a rhombohedral structure with 51 layers arranged in one cell unit and
mixed phase of Homologous of GeSbTe phase to phase tetradymite Sb,Tes of
substances. The particles of the GeSbTe and Sb,Tes clearly separated and arranged in
a thin layer of Sb,Tes. Surrounding area of layer have a particles of germanium stick

on surface. There is a weak Van der Waals between each layers because of scattering



more and affect to the low thermal conductivity. From evaluate the thermoelectric
properties of the GST sample, the electrical conductivity, Seebeck coefficient and
thermal conductivity were measured and the dimensionless figure of merit (Z7) was
subsequently determined at the temperature in the range of room temperature to
723 K. This study has been able to demonstrate that GST metallic compounds. The
Seebeck coefficients of GST are positive, indicating the p-type carrier. The thermal
conductivity decreased with increasing temperature. Which comes from the phonon.
Another finding the ZT calculation of GST compounds exhibited the increase in ZT
values response to increasing temperatures.

The invention of a thermoelectric generator that install into a furnace of
drying rice in at Si Sakhon Pure Rice Co., Ltd. can be measure the electricity values
with turning the light on. The thermoelectric generator can generate electricity to use
for light bulbs about 8-12 volts, or about 3-5 watts, and can charge the battery for
used later. An implication of this is the possibility that the thermoelectric generator can

create material and can used in your life.
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