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Abstract: Thermoelectric materials can realize the direct conversion between heat energy and electric energy. BaBi,Se4 becomes a
potential thermoelectric material because of its low thermal conductivity and good electrical conductivity. In this paper, BaBi,Se, was
selected as a research object, and the phase composition, thermal and electronic properties were investigated. The results show that all
the samples exhibit N-type semiconductor conductivity characteristics. Te-alloying can inhibit Bi,Se; impurities in the samples and
decrease the carrier concentration, thus optimizing the electronic transport performance. Also, the lattice thermal conductivity is low
due to the complex crystal structure. These results indicate that BaBi,Se, is a potential thermoelectric material.
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(a) SEM micrograph of BaBi»Se4

(d) EDS mapping of Bi in Fig. 3(a)

(b) EDS mapping of Ba in Fig. 3(a)

(e) SEM micrograph of Ba, 15Bi;Ses 9sTeg o5

(c) EDS mapping of Se in Fig. 3(a)

(f) SEM micrograph of Ba; ;sBi;Se; 4Teg ¢

E 3 BaBIZSe4 E(] SEM ﬁ\ﬁ)#\ EDS Lﬁ‘léijéf& Ba1‘15BiZSe3A95Teo‘05 ﬂ:_[] Ba1A15BiZSe3_4Teo‘6 E(] SEM ﬁ\ﬁ)#
Fig. 3 SEM micrograph and EDS mapping of BaBi,Se4, SEM micrographs of Ba; 15Bi;Se; 9sTeg o5 and Ba; ;sBi;Se; 4Teg s
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(a) Phonon dispersion of (b) Phonon density of states of (c) Phonon dispersion of (d) Phonon density of states of
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Fig. 7 Phonon dispersions and density of states of BaBi,Se, calculated using different supercells
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0.05 117.00 0.29 18.90 39.30 1.71
0.15 116.00 0.30 18.60 39.30 1.72
0.20 116.00 0.29 18.70 37.70 1.69
0.30 113.00 0.30 17.60 38.50 1.78
0.40 116.00 0.28 18.90 37.30 1.66
0.50 115.00 0.29 18.50 37.90 1.71
0.60 113.00 0.30 18.00 39.80 1.79
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