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Table SI. Measured density of Mg3.2SbBi1-xTex (x=0, 0.01, 0.02, 0.03, 0.04) and 
Mg3.2BySbBi0.97Te0.03 (y=0.01, 0.03, 0.05) samples.

Compositions Measured density
(g/cm3)

Theoretical density
(g/cm3)

Relative 
density

x=0, y=0 4.8 5.069 95%
x=0.01, y=0 4.89 5.024 97%
x=0.02, y=0 4.82 5.026 96%
x=0.03, y=0 4.87 5.020 97%
x=0.04, y=0 4.87 5.015 97%

x=0.03, y=0.01 4.84 5.026 96%
x=0.03, y=0.03 4.89 5.010 98%
x=0.03, y=0.05 4.89 5.025 96%

1. The fractured surface feature of Mg3.2B0.03SbBi0.97Te0.03 bulk sample
SEM images of the freshly fractured surface morphology of 

Mg3.2B0.03SbBi0.97Te0.03 bulk sample in Fig. S1. (a) and the right column of Fig. S1. (b) 

is an enlarged view of the selected locally area. It can be seen that the sample has a 

typical layered structure with the grain size is about 10 μm, and each grain is 

composed of many nanolayers without obvious cracks or pores. 
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Fig. S1. (a) SEM image of fractured surface of Mg3.2B0.03SbBi0.97Te0.03 bulk sample and (b) the 

magnified SEM image taken from (a).



2. Electronic thermal conductivity of Mg3.2SbBi1-xTex (x = 0, 0.01, 0.02, 0.03, 0.04) 
samples.

Fig.S2
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Fig. S2 Temperature dependent electronic thermal conductivity of Mg3.2SbBi1-xTex (x = 0, 0.01, 
0.02, 0.03, 0.04) samples.

3. Thermal diffusivities of Mg3.2SbBi1-xTex (x = 0, 0.01, 0.02, 0.03, 0.04) and 
Mg3.2BySbBi0.97Te0.03 (y = 0.01, 0.03, 0.05) samples.
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Fig. S3 (a) Thermal diffusivities of Mg3.2SbBi1-xTex and (b) Mg3.2BySbBi0.97Te0.03 samples.



4. Comparison of zT of Mg3.2SbBi1-xTex samples with other high-performance n-
type Mg3Sb2 materials.
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Fig. S4 Comparison of zT of Mg3.2SbBi1-xTex samples obtained in this work with those of other 
high-performance n-type Mg3Sb2 materials 1-10.

4. Calculated physical properties of all samples

The physical parameters such as the average sound velocity (νS), Debye 

temperature (θD), Poisson's ratio (νp), bulk modulus (B), and Grüneisen constant (γ) 

are given by formulas S1-S5, respectively11-13. Here, νT, νL, ħ, kB and na represent 

the transverse wave velocity, longitudinal wave velocity, Planck constant, 

Boltzmann constant and the number of atoms per unit volume, respectively, and d is 

the density obtained from the test.
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5. Quality factor B for Mg3.2BySbBi0.97Te0.03 (y = 0.01, 0.03, 0.05) samples.
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Fig. S5 Quality factor B for Mg3.2BySbBi0.97Te0.03 (y = 0.01, 0.03, 0.05) samples.
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