Unravelling grain boundary influences on
electronic and lattice thermal conductivity in

Mn-doped SnTe thermoelectrics
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How does the grain boundary type alter local x suppression?

Does the k suppression primarily originate in k; or k;?
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KEY OBJECTIVES

1. Understand correlation between atomic arrangements,
misorientation angle and local chemistry and the x
suppression at grain boundaries in SnTe.

2. Determine whether the excess boundary resistance Rg
originates from the electronic or lattice thermal
conductivity in samples with systematically varied
Kg /K ratio.
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composition of the SnTe phase

STRATEGY AND METHODS
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Addition of Mn to decrease k; and k /k; ratio
Target (Sn) + SnTe region to ensure Sn-rich
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WDX setup => 26 detector rotation A var.
much slower, but more accurate, standard-based
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EDX setup = Si(Li) detector static
quick and dirty, more elements, standard-less
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Electron Backscatter Diffraction Wavelength-/Energy-Dispersive
(i) Crystallographic space group X-ray Spectroscopy

Quantitative (WDX) and qualitative
(EDX)chemical analysis

 Two laser beam setup

* Phase shift in probe is measured
Thermal conductivity is calculated
from thermoreflectance phase

3 SAMPLE COMPOSITIONS

SCANNING ELECTRON MICROSCOPY
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PRELIMINARY RESULTS
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Very large grain sizes (diameters) of up to 2 mm
—> high ordering tendency
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EBSD IMAGING

Sny9oMny ,,Te

Sngy ggMng o Te

Sny 9o,Mng ,,Te

- EDX mappings show local enrichments of
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- Mn-content systematically lower than targeted
- Does Mn locally enrich?

FDTR MEASUREMENTS
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Misorientation: 45 °

Mn in addition to the expected Sn at the GBs
- GBs appear to be deficient in Mn
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- Invisible boundaries may correlate to the
relative orientation of the (111) planes
towards each other

ﬁlRST CONCLUSIONS
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