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Abstract. A simple, economically viable and precise thermopower measurement techniques
have been presented in this paper. Continuous data acquisition and simultaneous control of the
instruments are achieved by using LabVIEW software. Set-up is built to measure thermopower
of the low temperature thermoelectric material down to 10K. A LabVIEW program is
developed to collect thermopower data of few uV/K to few hundred pV/K. Thermal
stabilization and simple calculations are incorporated to avoid the spurious thermopower.
Thermopower measurements, carried out in this set-up are published in reputed journals.

1. Introduction

Limitation of conventional energy sources, increasing energy demands and environmental concern
enforce the society and the researcher to concentrate on the sustainable energy. Waste heat energy
conversion and management by thermoelectric (TE) materials is drawing attention of the scientist.
However, worldwide there is resurgence to enhance the efficiency of thermoelectric materials. TE
materials are those, which convert heat energy to electrical energy and vice-versa [1]. Efficiency of TE
is evaluated by the Figure of merit: ZT = (s;_o) T, where S, o, k are thermopower, electrical
conductivity and thermal conductivity respectively. These are interrelated material’s property [1, 2].
Optimization of these inherent physical propertics may only enhance the efficiency of the TE
properties. However, measurements of these properties require dedicated technique.

Thermopower (S) is directly related with the electronics energy states of the materials. The nature

of energy states and Fermi surface of the materials at a certain temperature are correlated with S by the
following equation [3, 4]:
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where, kg, e, A(E), 1(E) are Boltzmann constant, electronic charge, area of the Fermi surface and mean
free path of electrons respectively. Hence, S is a complementary tool to estimate the charge carrier, o,
k etc. It is noteworthy to mention that sign of measured S usually represent the nature of the charge
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Effects of partial substitution of Co by Ni on structural and
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Abstract. Correlation amid structural and transport properties of TiCo(;_)Ni, Sb, (x=0.00,
0.02, 0.04, 0.06) alloy have been investigated. Samples have been synthesized by solid state
reaction method, followed by arc-melting. Minute amount of CoTi embedded phase has been
revealed by in-depth structural characterization using Rietveld refinement. Unit cell volume
decreases with increasing Ni in TiCo(; _x)Ni,Sb, indicate sucessful substitution. Lattice strain,
crystalline size and dislocation density have been estimated from x-ray diffraction data.
Temperature dependent resistivity (o(T")) measurements have been carried out down to 10 K.
Transition from metallic to semiconducting behavior is observed in p(T) data for x=0.00, 0.02.
p(T) for x=0.04 and 0.06 show metallic nature. Plausible explanation have been provided on
the basis of position of Fermi surface and embedded phases.

Keywords: Half-Heusler allay, Thermoelectric material, embedded phase, Resistivity.

1. Introduction

Thermoelectric (TE) materials convert thermal energy into electrical energy and vice versa. Efficiency
of TE material is directly related with Figure of merit, ZT = (S%0/k); where S, ¢ and k are
thermopower, electrical conductivity and thermal conductivity respectively [1, 2]. TiCoSb, HH alloy
with 18 valence electron count (VEC) are well known mid-temperature thermoelectric (TE) material
[3]. High S and moderate o have been made them attractive as TE material. However, efficiency is
limited by high x [4]. HH alloy, TiCoSb with VEC=18 exhibits semiconducting properties. TE
properties as well as transport properties are strongly influenced by dopped material. Power factor
increases at low temperature owing to moderate doping of Nb, Ta, Ni or Pt [5]. Noteworthy, transport
properties of TiCo(;_)Ni,Sb solid solution show activated to metallic-like behavior [6]. TiCoSb, one
of the end members of alloy is narrow-gap semiconductors[7]. However, another end member TiNiSh,
displays metallic behaviour due to the position of Fermi level, Er into the conduction band [7]-
TiCo(;—x)Ni,Sb show activated or metallic behaviour according to the position of Er [8,9, 10, 11].
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