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Title SYNTHESIS AND STUDY THE THERMOELECTRIC PROPERTIES
OF Fe-Si COMPOUND
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Miss Rungnapa Thonglamool

Degree Bachelor of Science
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Advisor Dr.Aparporn  Sakulkalavek
ABSTRACT

Thermoelectric Fe-Si compounds were synthesized by solid state reaction process. The
microstructure and phase transitions during the processes were investigated using XRD, DTA,
EDS, and SEM. We classified the methodology into three recipes. First, a mixture of Fe and Si
powder with atomic ratio 1.0:2.0 were milled and pressed before sintered at 800 °C for 5 h in
ambient. The XRD spectra of as-grown samples show Si and Fe,O, peaks due to the oxidation
reaction between Fe and O,. Second, we control the O, ambient by flowing N, and add Cu power
for accelerating the 3-FeSi, phase. Cu powder with 0 to 5% mass were added in the mixture of Fe
and Si compound. The samples were sintered at 800 °C for 5 h. As -grown sample present €-FeSi
and Si phases. Finally, a mixture of Fe and Si powder with atomic ratio 1.0:2.5 were sintered at
1050 °C for 3 h in N, atmosphere. o-Fe,Si; present in the as-grown sample. o-Fe,Si; phase was
gradually transformed into a semiconducting B-FeSi, phase by subsequent isothermal annealing
at 950 °C. The eutectoid reaction (a—>f + Si) was occured at this temperature. The Seebeck
coefficient was measured by a hot-probe technique at room temperature using a temperature
difference of about 10°C between the hot tip and the basement. The Seebeck coetficients are

137.13 pV/K and 259.90 pV/K for annealing samples for 6 h and 12 h, respectively.

Keywords : Thermoelectric , Semiconductor , Seebeck coefficient
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