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According to their low toxicity and robustness against oxidizing conditions, thermoe-

lectric ceramics of transition metal oxides or sulfides have been studied by many re-

search teams over the world. The p-type oxides such as layered cobaltites [1, 2], per-

ovskite and hollandite ruthenates [3-5], exhibit a spin driven contribution to the ther-

mopower which can be revealed by magnetothermopower (MTEP) measurements. We 

have more recently shown for the first time that MTEP effect also exists in magnetic 

sulfides such as the CuCrTiS4 spinel SPS densified ceramic [6]. These results allowed 

to generalize the effect of magnetism on the Seebeck coefficient (S). 

This is in marked contrast with the control of the thermopower by tuning the 

charge carrier concentration in n-type oxides as Zn1-xInxO [7] and sulfides as FexTiS2 

[8]. For the latters, the chemical substitution or intercalation are efficient to reduce the 

lattice part of the thermal conductivity (Kl) as well as to optimize the power factor 

(S
2
/ρ, where ρ is the electrical resistivity). In that respect, the pyrites family is an in-

teresting system as in this simple cubic structure, Kl can be drastically reduced by dop-

ing such as the Cu effect in NiS2 [9]. 

Through several examples, different routes to improve the thermoelectric proper-

ties of oxides and sulfides ceramics will be proposed. 

 

1. Wang et al. // Nature. 2003. V. 423. P. 425. 

2. Limelette P. et al. // Phys. Rev. Lett. 2006. V. 97. P. 0046601. 

3. Klein Y. et al. // Phys. Rev. B. 2006. V. 73. P. 052412. 

4. Hébert S. et al. // Phys. Rev. B. 2015. V. 91. P. 045106. 

5. Pawula F. et al. // J. Mater. Chem. C. 2019. V. 7. P. 86. 

6. Berthebaud D. et al. // J. Appl. Phys. 2018. V. 124. P. 063905. 

7. Labegorre J.B. et al. // Applied Materials and Interfaces. 2018. V. 10. P. 6415. 

8. Pawula F. et al. // Phys. Rev. B. 2019. V. 99. P. 085422. 

9. Maignan A. et al. // Phys. Rev. Materials. 2019. V. 3. P. 115401. 

Acknowledgments and grants: Antoine Maignan acknowledges the grant from the 

Ministry of Science and Higher Education of Russian Federation (Agreement № 075-

15-2019-1924). 

  


