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Supplemental Data

Table S1: Sample porosities listed along with theoretical and measured densities of pressed Nd3-xTe4 
samples. Theoretical densities were predicted using nominal compositions. Measurements were 
performed using the Archimedes method, showing densities above 96% of theoretical values. The nominal 
Nd2.72Te4 sample shows a high amount of porosity (5%) mainly from pullout during polishing, a result of 
the sample being mechanically weak.

Nominal 
Composition

Theoretical Density 
(g cm-3)

Measured Density 
(g cm-3)

Calculated 
Porosity

Nd3Te4 7.46 7.17 0.12%
Nd2.90Te4 7.34 7.27 0.086%
Nd2.86Te4 7.30 7.24 0.023%
Nd2.79Te4 7.23 7.22 0.033%
Nd2.74Te4 7.16 7.12 0.068%
Nd2.72Te4 7.14 7.08 4.977%
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Figure S1: BSE SEM images (5000x) of Nd3-xTe4 at various vacancy concentrations. The uniformity of the 
image contrast reflects the homogeneity of the samples. Dark areas are indicative of sample porosity. 
Sample porosities for all samples except Nd2.78Te4 were less than 0.1%, calculated using an area fraction 
of each SEM image. The Nd2.78Te4 sample shows a high amount of porosity (5%) mainly from pullout 
during polishing, a result of the sample being mechanically weak.
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Figure S2: X-ray diffraction patterns for Nd3-xTe4 powder immediately after ball milling, confirming the 
Th3P4 structure type. Significant background for values of 2θ below 30° is caused by a Kapton film in the 
sample holder.
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Figure S3: Temperature-dependent carrier concentration for Nd3-xTe4 samples compared to La3-xTe4.
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Figure S4: Plot of Seebeck vs. resistivity at 600 K for Nd3-xTe4 and La3-xTe4.10 The simultaneous increase in 
Seebeck and resistivity agrees with the decrease in carrier concentration.
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Figure S5: Temperature dependent thermal diffusivity of Nd3-xTe4 compared to that of La2.74Te4. 
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Figure S6: Measured temperature dependent heat capacity for Nd2.84Te4, compared against values 
estimated by multiplying the heat capacity of La3Te4 by the ratio of the molecular weights. Both samples 

show excellent agreement between estimated and measured values. 
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Figure S7: Refined x in Nd3-xTe4 obtained by Rietveld refinement versus measured x obtained by WDS.
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Figure S10: Refined lattice parameter obtained by Rietveld refinement as a function of measured x in 
Nd3-xTe4 obtained by WDS. These are in good agreement with the published value of 9.435 Å.26
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Figure S11: Heating and cooling cycles for temperature-dependent resistivity measurements showing 
only small hysteresis. 
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Figure S12: Heating and cooling cycles for temperature-dependent mobility measurements.
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Figure S13: Heating and cooling cycles for temperature-dependent Seebeck coefficient measurements 
showing excellent agreement between heating and cooling data.


