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The Investigation of Copper Purity by Electrical Conductivity

Measurement in Conjunction with Seebeck Coefficient
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Abstract

Testing apparatus was designed and built to examine the purity of copper by means of the
measurement of electrical conductivity and Seebeck coefficient. The apparatus can be used to measure
electrical conductivity and Seebeck coefficient between 85 and 1200 Kelvin. The electrical resistance
measurement was carried out by using four-point probe technique. The electrical conductivity was
calculated from the resistance and the dimensions of the specimens. Type T thermocouple in vacuum
system was used below 400 Kelvin. Type S was applied for temperature between 400 and 1200 Kelvin
in an inert gas system. The electrical resistivity (pT) in the unit of microohm-centimeter (Ll — cm) is
written in polynomial, pr = —0.3191+ 6.8x1073T — 6.0x1077 T2 + 8.0x1071°T3. The electrical
conductivity can be obtained by taking inversion of the electrical resistivity. Seebeck coefficient (a,)
can be calculated in microvolt per Kelvin as follows: ar = 1.9653 — 1.49x1072T + 9.0x10~5T?2
—2.0x1077T3 +2.0x1071°T* — 1.0x107*3T5 + 3.0x107*7T® , when T is temperature in Kelvin. The
Seebeck coefficient data was compared with X-ray diffraction (XRD) and X-ray fluorescence (XRF) of
the specimen. The result showed that our apparatus yields the same as standard method when copper

with purity greater than 99 percent was employed.

Keywords : Electrical resistivity, Electrical conductivity, copper, The investigation of purify copper, Seebeck

coefficient
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