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Abstract. Researchers have looked into quaternary Heusler (QH) compounds for their potential use in futuristic gadgets

like photovoltaic cells, optical fibres, thermoelectric modules and spintronic sensors. As per such motivations and research

interests, here we are presenting two recently reported Li-based QH compounds LiNbCoAl and LiNbCoGa which are

stabilized into face-centred cubic structure of space group F-43m with semiconducting nature. These compounds exhibit

high melting temperatures, showing the p-type semiconducting nature and are found to have advantageous thermoelectric

capabilities in the high-temperature range. Additionally, the dynamical stability and appropriate elastic and mechanical

characteristics for the foundation of effective thermoelectric modules in the temperature range of 1600 K enhance their

scientific and technical scope. The electronic band structure is discussed along with the density of states for the better

understanding of the electrical properties. The thermodynamic response up to a temperature of 1600 K is also examined

for understanding in terms of free energy, specific heat at constant volume and entropy. The special dependences in the

two and three dimensions are applied and investigated to characterize the anisotropic nature. However all the required

thermoelectric properties are calculated and presented, and the highest figure of merit value at 1600 K for both materials is

0.47 for LiNbCoAl and 0.56 for LiNbCoGa, respectively. As per their excellent practical properties, the current study

asserts that both QH compounds should really be considered for energy conversion techniques in high-temperature

environments. For the complete study prospectus, these materials are being disclosed for the first time here.
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1. Introduction

The focus of current research is on ways for creating pol-

lution-free energy that can considerably aid in solving the

world’s energy crisis. Thermoelectricity is a viable option

for turning excess heat into usable electricity [1–5]. Since

the functioning of thermoelectric modules (related to ther-

moelectric materials) produces no pollution, thermoelec-

tricity has been named ‘A Green Technology’ for the future

[6]. It is possible to evaluate the thermoelectric efficiency of

a material using the relation utilizing a dimensionless

measure known as the Figure of Merit (ZT) for measuring

the thermoelectric efficiency of material:

ZT ¼ S2r
ke þ kl

T ð1Þ

Here the symbols have their conventional meanings.

However the symbols ke and kl refer to the electronic and

lattice portions of the thermal conductivity in this context,

respectively, and their sum (kt = ke ? kl) denotes the
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