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S1. Structural Refinement - The lattice parameters and phase identification of synthesized 
Mg3(Sb1−x−yBixGey)2 nanocomposites were determined using a (3+1) dimensional superspace 
group approach employing Le Bail analysis performed on the JANA2006 software package. The 
red circles correspond to the data points, the black line denotes the calculated pattern, and the 
difference map is shown in blue. Olive vertical ticks correspond to Bragg reflections.

Figure S1. Le Bail analysis of XRD pattern of pulverized sintered sample with a nominal 
composition of Mg3(Sb0.95Bi0.025Ge0.025)2. 

Figure S2. Le Bail analysis of XRD pattern of pulverized sintered sample with a nominal 
composition of Mg3(Sb0.8Bi0.05Ge0.05)2. 

Top –  Mg3Ge

Middle – β-Mg3(Sb,Bi)2 

Bottom – α-Mg3(Sb,Bi)2 
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Figure S3. Le Bail analysis of XRD pattern of pulverized sintered sample with a nominal 
composition of Mg3(Sb0.8Bi0.1Ge0.1)2 . 

Figure S4. Le Bail analysis of XRD pattern of pulverized sintered sample with a nominal 
composition of Mg3(Sb0.9Ge0.1)2 . 
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Figure S5. (a). BSE-SEM micrographs displaying the polished surface of the sintered bulk of 
representative Mg3(Sb1.9Bi0.05Ge0.05)2 constituting nanoprecipitates corresponding to Mg3Ge 
phase. (b) The elemental mapping indicating Mg and Ge rich domains within the microstructure.
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Figure S6. BSE-SEM micrographs showing the fractured surface of representative 
Mg3(Sb1.9Bi0.05Ge0.05)2 indicating embedded nanoprecipitates corresponding to Mg3Ge phase 
within the layered α-Mg3(Sb, Bi)2 .

Figure S7.  Evaluated off-centering for Mg(I), Mg(II) and Sb atoms along x, y, and z directions 
for the synthesized Mg3(Sb0.95Bi0.025Ge0.025)2. 
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Figure S8. Temperature dependence of (a). Thermal Diffusivity, (b). Lorenz Number, (c). Total 
Thermal Conductivity, and (d). Electronic thermal conductivity of nominal Mg3(Sb1−x−yBixGey)2 
polycrystals.


