Mod. Phys. Lett. B 2021.35. Downloaded from www.worldscientific.com
by ZHEJANG UNIVERSITY on 11/27/25. Re-use and distribution is strictly not permitted, except for Open Access articles.

Modern Physics Letters B
W rl ientifi
Vol. 35, No. 23 (2021) 2150400 (17 pages) \\h wwf/v)wgldssgenetl n: Co‘n’]

(© World Scientific Publishing Company
DOI: 10.1142/S0217984921504005

Theoretical investigation of ternary semiconductors half-Heusler
RhTaZ (Z = Si, Ge and Sn) for thermoelectric applications

Mohammed Amine Boudjeltia*, Zoubir Aziz*-¥, Sabria Terkhi*,
Mohammed Abderrahim Bennani*, Shakeel Ahmad KhandyT,
Bouabdellah Bouadjemi* and Mansour Benidris*

* Laboratory of Technology and Solid’s Properties,
Faculty of Sciences and Technology, Abdelhamid Ibn Badis University,
BP 227, Mostaganem 27000, Algeria
t Department of Physics, National Taiwan University,
Taiper 10617, Taiwan
t zoubir. aziz@univ-mosta. dz

Samir Bentata

Mustapha Stambouli University of Mascara,
BP 305, Mascara 29000, Algeria

Received 20 April 2021
Revised 30 May 2021

Accepted 31 May 2021
Published 16 July 2021

The structural, electronic, elastic, thermodynamic and thermoelectric properties of
RhTaZ (Z=Si, Ge and Sn) half-Heusler materials have been studied using density
functional theory. We have found that the compounds studied can be experimentally
synthesized. Also, RhTaZ (Z=Si, Ge and Sn) alloys exhibit a semiconductor behav-
ior following the Slater—Pauling rule. The elastic properties calculated confirm that our
compounds are mechanically stable. Using Debye’s quasi-harmonic model, the thermo-
dynamic properties of these half-Heusler alloys were investigated. For the study of
thermoelectric properties, the semi-classical Boltzmann theory, as implemented in the
BoltzTraP code, has been used. The high values obtained from the figure of merit for
RhTaZ (Z=Si, Ge and Sn) compounds suggest that they are promising candidates for
thermoelectric applications at low and high temperatures.
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