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Supporting Information

Lorenz number calculation in details:

In general, the total (x) consists of the electronic thermal conductivity (x.) and
lattice thermal conductivity (). The electronic part x. is directly proportional to the
electrical conductivity ¢ through the Wiedemann-Franz relation, x. = Lo T, where L is
Lorentz number and its value is calculated by SPB model.?* The Lorenz number can be

given as:
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For the Lorenz number calculation, we should get reduced Fermi energy # firstly; the
calculation of # can be derived from the measured Seebeck coefficients by using the

following relationship:
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where F,(#) is the n—th order Fermi integral,
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where e is the electron charge, k3 is the Boltzmann constant, /4 is the Planck constant,
r is the scattering factor. The scattering factor () is —1/2 since acoustic phonon

scattering has been assumed as the main carrier scattering mechanism near room
temperature (RT). Lorentz number can be obtained by combining equations (1), (2)

and (3).



Table S1. Ba fraction determined by electron probe micro analysis (EPMA) for

Bij 375Bag 125Cu«Ni,SeO.

samples

x=0

x=0.05

x=0.1

x=0.15

x=0.2

Ba fraction

0.076

0.108

0.085

0.112

0.084




Fig. S1. (a~e) elemental mapping of polished surface of Bi g75sBaj 1,5CuSeO sample.




Fig. S2. (a~f) elemental mapping of polished surface of Big g75sBag 125Cug 95Nig ¢sSeO

sample.




Fig. S3. (a~f) elemental mapping of polished surface of Bijg75Bag.125Cug9Nip1SeO

sample.




Fig. S4. (a~f) elemental mapping of polished surface of Bijg75Bag 125Cug 85Nig.155¢0

sample.




Fig. S5. (a~f) elemental mapping of polished surface of Bijg75sBag 125CuggNip,SeO

sample.




Fig. S6. SEM images of Big g75sBag 125CuSeO sample.




Fig. S7. Lorenz number as a function of temperature for Big g75sBa 125Cu; xNi,SeO and

pristine BiCuSeO samples.
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Fig. S8. Electronic thermal conductivity as a function of

Big g75Bag.125Cu;x<Ni,SeO and pristine BiCuSeO samples.
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Fig. S9. The thermal diffusivity of Bigg7sBag 125Cu;xNiySeO and pristine BiCuSeO

samples.
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Fig. S10. The heat capacity of pristine BiCuSeO. We apply it for all samples, since the

uncertainty among different samples could be negligible.?344.33
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