Downloaded from orbit.dtu.dk on: Jan 09, 2023

A study of thermoelectric -Zn4Sb3 under thermal cycling and large temperature
gradients

Le, Thanh Hung; Van Nong, Ngo; Han, Li; Brummerstedt Iversen, Bo; Yin, Hao; Pryds, Nini

Published in:
Book of Abstracts - 34th Annual International Conference on Thermoelectrics (ICT 2015) and 13th European
conference on Thermoelectrics (ECT 2015)

Publication date:
2015
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit

Citation (APA):
Le, T. H., Van Nong, N., Han, L., Brummerstedt Iversen, B., Yin, H., & Pryds, N. (2015). A study of
thermoelectric -Zn4Sb3 under thermal cycling and large temperature gradients. In Book of Abstracts - 34th
Annual International Conference on Thermoelectrics (ICT 2015) and 13th European conference on
Thermoelectrics (ECT 2015) [PA188]

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
 Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
 You may not further distribute the material or use it for any profit-making activity or commercial gain
 You may freely distribute the URL identifying the publication in the public portal
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Back to Poster Session – Section A

PA188
A study of thermoelectric β-Zn4Sb3 under thermal cycling
and large temperature gradients
Le Thanh Hung1, Ngo Van Nong1, Li Han1, Bo Brummerstedt Iversen2,
Hao Yin3, and Nini Pryds1
1

Department of Energy Conversion and Storage, Technical University of Denmark, DTU Risø Campus,
4000 Roskilde, Denmark
2 Centre for Materials Crystallography, Department of Chemistry and iNANO, Aarhus University, 8000,
Aarhus C, Denmark
3 TEGnology ApS, Lysholt Alle 10, 7100, Vejle, Denmark
*e-mail of presenting author:lthh@dtu.dk

β-Zn4Sb3 is among the highest performance and lowest cost thermoelectric (TE) materials in
the medium to high temperature region [1]. However, the usage of this material in practice for
TE power generation is still hindered. In this study, the thermoelectric properties of β-Zn4Sb3
legs are investigated under thermal cycling at hot-side temperatures up to 718 K, and in a large
temperature difference of 653 K, corresponding to the hot and cold side temperatures of 673
K/293 K. The results after thermal cycling reveal that a zT value of about 1.4 at 718 K is
maintained after 30 cycles. However, under a temperature gradient of 653 K for 24 hours, the
β-Zn4Sb3 leg gradually decomposes into zinc whiskers and ZnSb. This occurs in a temperature
range lower than 563 K due to the nature of the phase transition [2]. This study provides insight
into the stability of β-Zn4Sb3 under large temperature gradients.
Figure 86: SEM micrographs of β-Zn4Sb3 sample before and after 24
hours under temperature gradient of 653 K.
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