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Abstract
In the last fewdecades, varieties of semiconductors have been explored for electronic and thermoelectric
applications. As a result of thesemotivations, the current researchwork investigates the structural,
electronic, vibrational, elastic,mechanical, thermodynamic, and thermoelectric properties of two
quaternaryHeuslers (QHs), namely LiHfCoGeandLiHfCoSn (bothofwhich are semiconducting in
nature), within the computational frameworkofDensityFunctional Theory (DFT) andBoltzmann
transport equations. Both alloys display thep-type semiconductivity, dynamical stability and crystallize
in theFCCcubic structurewithin F-43m space group.Thehigh Seebeck coefficient values pronounce an
excellent and fundamental thermoelectric character. The largemeltingpoints expose their scope in the
high-temperature regions.However, all of the thermoelectric characteristics are alsomeasured in terms
of the estimated relaxation timeusingdeformation potential theory. Even though thefigure ofmerit
(ZT) is in themiddle of the pack yet better thanmany compounds of the same sort. The impact of spin–
orbit coupling on the thermoelectric characteristics is also examined.Thepractical utilizationof the
materials canbe evaluated fromtheelastic andmechanical properties that are favorable inmanufacturing
efficient and reliable ThermoelectricModules at high-temperatures.

1. Introduction

The pollution-free energy generation technologies always attract the researchers for the future prospectus.
Thermoelectricity is such a reliable technology to utilize waste heat by conversion into electrical energy [1–5].
Due to the pollution-free operation of the thermoelectricmodules (concernedwith thermoelectricmaterials),
for future generations, thermoelectricity has been dubbed ‘AGreenTechnology’ [6]. Figure ofMerit (ZT), a
dimensionlessmetric used tomeasure amaterial’s thermoelectric efficiency, using the relation:
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Where the Seebeck coefficient, electrical conductivity, and absolute temperature are represented by S, s, andT,
respectively. The symbols ke and kl in this context refer to the thermal conductivity’s electronic and lattice

RECEIVED

29 January 2022

REVISED

18August 2022

ACCEPTED FOR PUBLICATION

24August 2022

PUBLISHED

12 September 2022

© 2022 IOPPublishing Ltd

https://doi.org/10.1088/1402-4896/ac8c70
https://orcid.org/0000-0002-0458-2875
https://orcid.org/0000-0002-0458-2875
https://orcid.org/0000-0002-9251-9998
https://orcid.org/0000-0002-9251-9998
https://orcid.org/0000-0001-5195-4662
https://orcid.org/0000-0001-5195-4662
https://orcid.org/0000-0003-0369-4354
https://orcid.org/0000-0003-0369-4354
https://orcid.org/0000-0002-8188-5132
https://orcid.org/0000-0002-8188-5132
https://orcid.org/0000-0002-7962-0426
https://orcid.org/0000-0002-7962-0426
mailto:jaspalsliet@gmail.com
mailto:shakeelkhandy11@gmail.com
https://crossmark.crossref.org/dialog/?doi=10.1088/1402-4896/ac8c70&domain=pdf&date_stamp=2022-09-12
https://crossmark.crossref.org/dialog/?doi=10.1088/1402-4896/ac8c70&domain=pdf&date_stamp=2022-09-12

	1. Introduction

