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The Investigation of Copper Purity by Electrical Conductivity

Measurement in Conjunction with Seebeck Coefficient

Tawa yasw*'o13d WFosne’ arova Muiuana'iay gau Ans1y'
Sopon Budngam Aree Wichainchai Saichol Pimmongkol and Udom Tipparach
'madniland auzInemani uminedequas sl 8. 173ud1570 9.9Ua BT 34190
‘minniandlszgndnuzinemans aoniuma Tulatwszrounduiinammsaiansziis ouunasingg

WANANTZUN NFUNNUHIUAT 10520

Y
UNANED
v A A dqy a £ v Y o o
Ulﬂﬁ]f)ﬂll‘ll'].l‘lfﬂ!ﬂﬁ@ﬂll@ N "'If@]ﬁ’]ﬁ]ﬁﬁ]Uﬂ?1ﬂﬂiq%ﬁﬂl@ﬁiﬁﬁ5”ﬂ@ﬁuﬂﬁ ﬂ?ﬂﬂ'lﬁi“lﬂ’faﬂﬂ'lﬁﬁﬂ
' v

' o Y| @ a AA 1 a a = A
ﬂ?ﬁﬂ']WHfl“V\lT\h uazdulseanisiua °lu°maqmwnumzm 85 10U 03 1200 (AAIU AN

U
]

o A a3 o (o J v o A
dunuIfhgniademaiinaan 19mes Tudhila viia # dluiialuszuuguanmeiguugi

#1711 400 a3 19ines Tudlidla wiia oa ndJuﬁ’ﬁﬂiuisuuﬁ”wgﬁaﬂim}wqmﬁgﬁﬁmﬁ 400

nadu 89 1200 a3y an g Wi (o) Tuniae TulasTeusuamasezidulaueauns

pr = —0.3191 + 6.8x1073T — 6.0x10~7 T2 + 8.0x10-1°7% wazammii Iihezdudiunduves

anmdumm T ihuasdudssantawn o lumiae TulasTaddenady  szdluldawaums

§ 98 ap = 19653 — 1.49x1072T + 9.0x10-5T2 — 2.0x10~7T? + 2.0x10-10T% — 1.0x10~ 1375 +

300107776 il T iflugamgiluniaunaiu wad Iéih liFeuifsudunmsnageuniany
Ly

A < a 2 v a3 g A v ad o Vg Y
UTFNTAIYNAUANITLAYIUUIIA DN (XRD) uag NM9sodIdaens (XRF) nunlvwans

= ' [ ‘lg’ (2 ' a lg '
NATDUNYVININU Iﬂﬂﬁ%uﬂu%?E]mﬁﬁﬂ?ﬂlmigﬂﬁlﬂﬂﬂiﬁlﬂﬂﬁ$ 99

rd r'd
madey :anmdumuliih, anhliih, newas, msasadeuanuuignivesneun, duilszaniaun

*E-mail address : budngamsopon@gmail.com 1N3ANH 0897877819 TnN3a13 045288381



Nsamemansaanszs U0 22 i 1 @euunsau-iguieu 2556

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 (uQ — cm) is
written in polynomial, pr = —0.3191 + 6.8x1073T — 6.0x1077 T? + 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 + 2.0x10710T* — 1.0x107*3T5 + 3.0x10717T® , 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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