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Seebeck Effect of Fe-Al-Si Alloy and Low Temperature Thermoelectric Properties
Masahiro Suonpa, Masaki Kavo, Takayuki Tsun, Ryosuke O. Suzuxiand Katsutoshi Oxo

Synopsis : The thermoelectric conversion offers unique possibility of a gigantic electric power generation utilizing low-temperature

heat sources below 600K. Such sources are solar heat, terrestrial heat and exhaust waste heat from the central-station
steam-electric plant. They are thermodynamically low grade but infinite and gratis. The immense production of
electricity by this principle is made possible exclusively by means of the thermoelectric junction between the iron-based
alloys as the conversion materials because these components of the generator can be manufactured on an efficient mass
production basis.

Among several possible thermoelectric junctions basically consisted of iron, the Fel3% Al129Si (p)-Fel2%Al (n)
alloy couple has been found to exhibit a relatively high value of thermoelectric power, 71xV/K. The merit of this
thermoelectric power junction with respect to the thermoelectric conversion has also been described by measuring other

thermoelectric properties of these elements.

Key words : thermoelectric conversion ; thermoelectric power junction ; Fe-Al-Si solid solution ; low temperature heat sources.
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Fig. 1. Apparatus for thermal conductivity mea-
surement.
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Fig. 2. Absolute Seebeck coefficient of the Fe-Al-Si
solid solutions.
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Fig. 3. Lattice constant of the Fe-Al and Fe-Al-Si
solid solutions.
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Fig. 4. Calculated density of state of iron®.
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Fig. 5. XPS spectrum of the Fe-Al solid solutions.
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Fig. 6. Contour map of absolute Seebeck coefficient
of the Fe-Al-Si ternary solid solution.
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Fig. 7. Isothermal section of the Fe-rich region of
the Fe-Al-Si ternary system”.



Table 1. Thermoelectric properties of iron and iron-
based solid solutions at 298K.

Seebeck Resistivity, Thermal
coefficient, conductivity,
awV/K) P HAM S (W/(meK))
Fe(p) 12 0.10 72+3
Fe-129%Al(n) —23 1.01 21+3
Fe*25%Al(p) 34 1.36 14+3
Fe*139%Al-12%Si (p) 46 1.40 11+3
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Fig. 8. Thermoelectric p-n power junction.
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