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ABSTRACT

The dissertation was studied thermoelectric properties of Portland Cement
(PC) using PC from 6 brands. The thermoelectric properties of PC samples were
measured by four probes method at room temperature. All samples show
thermoelectric behavior namely generating more electrical voltage when temperature
difference was increased. The average electrical resistivity of PC-B reveals lowest
value about 0.745 Q cm, while PC-E obtained highest value about 0.788 Q cm.

The highest Seebeck coefficient and power factor were found in PC-C bulk sample

about 55.43 UV/K and 4 nW/m-K? at room temperature, respectively. The Seebeck
coefficient, electrical resistivity and power factor of ZnO added PC-C show all values
higher than unadded samples. The 40% ZnO added PC-C shows the highest value of
power factor about 16.87 nW/mK? at room temperature which is higher than unadded
about 4 times. The PC thermoelectric module was fabricated by using n-PC-F and p-
40% Zn0O-added PC-C for 1 couple and measured power generation. Load resistances
were used to calculate the current and power output. The 110 k€ of load resistance
shows best matching load and gave the maximum power output. The maximum
voltage, current and power are 3.65 mV, 33.23 nA and 0.12 nW, respectively at

temperature difference of 69.8 K.
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Thermoelectric properties, Cement thermoelectric device





