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Abstract: We hereby discuss the thermoelectric properties of PdXSn(X = Zr, Hf) half Heuslers in
relation to lattice thermal conductivity probed under effective mass (hole/electrons) calculations
and deformation potential theory. In addition, we report the structural, electronic, mechanical, and
lattice dynamics of these materials as well. Both alloys are indirect band gap semiconductors with
a gap of 0.91 eV and 0.82 eV for PdZrSn and PdHfSn, respectively. Both half Heusler materials are
mechanically and dynamically stable. The effective mass of electrons/holes is (0.13/1.23) for Zr-type
and (0.12/1.12) for Hf-kind alloys, which is inversely proportional to the relaxation time and directly
decides the electrical/thermal conductivity of these materials. At 300K, the magnitude of lattice
thermal conductivity observed for PdZrSn is 15.16 W/mK and 9.53 W/mK for PdHfSn. The highest
observed ZT value for PdZrSn and PdHfSn is 0.32 and 0.4, respectively.
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1. Introduction

The ability of thermoelectric (TE) materials to convert heat to electrical energy has
attracted a great deal of interest and can play a significant part in developing futuristic
energy effective materials and devices [1]. Thermoelectric materials are eco-friendly, with
no adverse effects on the environment, and are very important in daily life to achieve
energy harvesting. The efficiency of TE material can be expressed by its figure of merit
(ZT), which is defined as [2]

ZT=
S2σT

k
(1)

where S is Seebeck coefficient, σ is electrical conductivity, T is absolute temperature, and k
is total thermal conductivity. The total thermal conductivity (k) of crystal is sum of lattice
thermal conductivity (kL) and electronic thermal conductivity (kel). All these parameters are
related to each other, so it is difficult to alter the thermoelectric properties independently.

Several techniques, such as electron-hole doping [3,4], strain engineering, forming
a layered structures, effect of resonant levels [5], etc., have been used to enhance the
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