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Energy-Dispersive X-ray Spectroscopy (EDS)

Nominal composition (Bi + Pb):Cu:Se Pb

BiCuSeO 1.04:1.00:0.96 0

Bi0.98Pb0.02Cu0.98SeO 1.01:0.99:0.98 0.01

Bi0.94Pb0.06Cu0.94SeO 1.06:0.94:0.95 0.06

Bi0.92Pb0.08Cu0.92SeO 1.02:0.94:0.96 0.08

Table S1: Elemental ratios and Pb concentration obtained by EDS analysis for the Bi1−xPbxCu1−xSeO (x
= 0, 0.02, 0.06, and 0.08).
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Weighted Mobility
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Figure S1: (a) Temperature and (b) concentration dependencies of the weighted mobility µw for
Bi1−xPbxCu1−xSeO (x = 0, 0.02, 0.06, and 0.08) samples. In (b), literature data for other Bi1−xPbxCuSeO-
based oxyselenides are also shown for comparison (Chen et al.,1 Gu et al.,2,3 Lan et al.,4 Lei et al.,5 Li et
al.,6 Liang et al.,7 Liu et al.,8 Pan et al.,9 Ren et al.,10,11 Xu et al.,12 Zhu et al.13); all displayed data points
correspond to values obtained at 773 K.
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Jonker Plot
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Figure S2: Seebeck coefficient as a function of lnσ for Bi1−xPbxCu1−xSeO (x = 0, 0.02, 0.06, and 0.08)
samples. Literature data for other Bi1−xPbxCuSeO-based oxyselenides are also shown for comparison (Chen
et al.,1 Gu et al.,2,3 Lan et al.,4 Lei et al.,5 Li et al.,6 Liang et al.,7 Liu et al.,8 Pan et al.,9 Ren et al.,10,11

Xu et al.,12 Zhu et al.13). All displayed data points correspond to values obtained at 773 K. The dashed
line is a guide for the eyes.
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Power Factor
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Figure S3: (a) Temperature and (b) concentration dependencies of the power factor α2σ for
Bi1−xPbxCu1−xSeO (x = 0, 0.02, 0.06, and 0.08) samples. In (b), literature data for other Bi1−xPbxCuSeO-
based oxyselenides are also shown for comparison (Chen et al.,1 Gu et al.,2,3 Lan et al.,4 Lei et al.,5 Li et
al.,6 Liang et al.,7 Liu et al.,8 Pan et al.,9 Ren et al.,10,11 Xu et al.,12 Zhu et al.13); all displayed data points
correspond to values obtained at 773 K.
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Thermal Conductivity
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Figure S4: (a) Temperature and (b) concentration dependencies of the total κtot, lattice κlat (solid symbols),
and electronic κel (empty symbols) thermal conductivity for Bi1−xPbxCu1−xSeO (x = 0, 0.02, 0.06, and 0.08)
samples. In (b), literature data for other Bi1−xPbxCuSeO-based oxyselenides are also shown for comparison
(Chen et al.,1 Gu et al.,2,3 Lan et al.,4 Lei et al.,5 Li et al.,6 Liang et al.,7 Liu et al.,8 Pan et al.,9 Ren et
al.,10,11 Xu et al.,12 Zhu et al.13); all displayed data points correspond to values obtained at 773 K.
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Lattice Thermal Conductivity
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Figure S5: Temperature dependence of the lattice thermal conductivity κlat in a log–log scale for
Bi1−xPbxCu1−xSeO (x = 0, 0.02, 0.06, and 0.08) samples.
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Lattice Thermal Conductivity and Figure-of-Merit
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Figure S6: (a) Lattice thermal conductivity κlat and (b) figure-of-metir zT as functions of lnσ for
Bi1−xPbxCu1−xSeO (x = 0, 0.02, 0.06, and 0.08) samples. In (b), literature data for other Bi1−xPbxCuSeO-
based oxyselenides are also shown for comparison (Chen et al.,1 Gu et al.,2,3 Lan et al.,4 Lei et al.,5 Li et
al.,6 Liang et al.,7 Liu et al.,8 Pan et al.,9 Ren et al.,10,11 Xu et al.,12 Zhu et al.13); all displayed data points
correspond to values obtained at 773 K.
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