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1). Schematic view of the samples cut parallel and perpendicular to the pressing direction 

for transport property measurements. 

 

 

 

Fig S1. Schematic view of samples cut parallel and perpendicular to the pressing direction from 

the pellet consolidated by SPS. 
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2). Comparison of the transport properties measured parallel and perpendicular to the 

pressing directions.  

 

 

Fig S2. Temperature dependence of the electrical resistivity 𝜌 measured parallel (filled 

symbols) and perpendicular (open symbols) to the pressing direction for the x = 0.0, 0.10, 0.25, 

0.50 and 1% Pb-doped samples. 
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Fig S3. Temperature dependence of the thermopower 𝛼 measured parallel (filled symbols) and 

perpendicular (open symbols) to the pressing direction for the x = 0.0, 0.10, 0.25, 0.50 and 1% 

Pb-doped samples. 
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Fig S4. Temperature dependence of the power factor 𝑃𝐹 = 𝛼(/𝜌 measured parallel (filled 

symbols) and perpendicular (open symbols) to the pressing direction for the x = 0.0, 0.10, 0.25, 

0.50 and 1% Pb-doped samples. 
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Fig S5. Temperature dependence of the total thermal conductivity 𝜅 measured parallel (filled 

symbols) and perpendicular (open symbols) to the pressing direction for the x = 0.0, 0.10, 0.25, 

0.50 and 1% Pb-doped samples. 
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Fig S6. Temperature dependence of the dimensionless thermoelectric figure of merit 𝑍𝑇 

measured parallel (filled symbols) and perpendicular (open symbols) to the pressing direction 

for the x = 0.0, 0.10, 0.25, 0.50 and 1% Pb-doped samples. 
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3). SEM images and their corresponding elemental X-ray maps of the x = 0.5 and 1% 

samples.  

 

Fig S7. SEM image and its corresponding elemental X-ray maps of the 0.5% Pb-doped sample. 

 

 

Fig S8. SEM image and its corresponding elemental X-ray maps of the 1% Pb-doped sample. 
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4). Variation in the unit cell volume V as a function of the Pb concentration xPb at 300 K.  

 

Fig S9. Variation in the unit cell volume V as a function of the Pb concentration xPb at 300 K 

(given in %) for the In1-xPbxTe series. V has been normalized to the volume of the x = 0.0 sample 

denoted V0.  
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5). Temperature dependence of the Lorenz number calculated by a single parabolic band 

model with acoustic phonon scattering.  

 

 

Fig S10. Temperature dependence of the Lorenz number calculated by a single parabolic band 

model with acoustic phonon scattering.  

 

 

 

 

 

 

 



	
	

S11	

6). Equations of the Klemens-Callaway model of alloy scattering 

 

Within the Klemens-Callaway model of alloy scattering, the relation between the lattice thermal 

conductivity of the alloyed samples (𝜅",-../0) and that of the pure compound (𝜅",2345) is the 

following (Refs. 37 to 39 in the main text): 

 

𝜅",-../0
𝜅",2345

=
arctan	(𝑢)

𝑢  

 

𝑢( =
𝜋𝜃@Ω
2ℏ𝜈( 𝜅2E,2345𝛤 

 

where Ω is the volume per atom, 𝛤 is the scattering parameter, 𝜃@ is the Debye temperature 

(169 K for InTe) and 𝜈 is the average experimental speed of sound (1903 m s-1). 𝛤 can be 

defined as: 

 

Γ = 𝑥(1 − 𝑥)
Δ𝑀
𝑀

(

+ 𝜀
Δ𝑎
𝑎

(

 

 

where 𝑀 is the molar mass of each composition, 𝑎 is the lattice parameter, and Δ𝑀 and Δ𝑎 are 

the difference of each quantity between the alloy and the pure compounds. Although the 

parameter 𝜀 can be related to the Grüneisen parameter and elastic properties, an experimental 

determination of its value is challenging. For this reason, 𝜀 is usually treated as a fitting 

parameter. Following this approach, a value of 200 is required to describe the decrease in 𝜅" 

observed at 300 K as a function of the Pb concentration. While this value is higher than that 
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typically considered for PbTe in the literature (𝜀 ≈ 65),1 a similar value has been inferred, for 

instance, for the Zintl phase solid solution Ca5Al2-xInxSb6 (𝜀 ≈ 150).2 

 

 

Fig S11. Lattice thermal conductivity 𝜅" at 300 K as a function of the Pb content expressed in 

%. The theoretical dependence has been calculated from the above-mentioned Klemens-

Callaway model of alloy scattering.  
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7). Equations of the SPB model to calculate the hole concentration dependence of the ZT 

values 

  

Within a single parabolic band model, the hole concentration dependence of the ZT values can 

be calculated using the following expressions (Ref. 36 in the main text) 

 

𝑍𝑇 =
𝛼(

𝐿 + 𝜓𝛽 TU  

𝛽 =
𝜇W 𝑚@YZ

∗ /𝑚5
\/(𝑇]/(

𝜅"
  

𝜓 = 2𝑒
2𝜋𝑘`𝑚5

ℎ(
\/( 𝐹b(𝜂)

Γ(1 + 𝜆) 
 

 

where 𝑚5 is the bare electron mass, 𝑒 is the elementary charge, 𝑘` is the Boltzmann constant, 

ℎ is the Planck constant, 𝜇W is the intrinsic charge carrier mobility and Γ(𝑥) is the gamma 

function. 𝐹b 𝜂  is the Fermi integral defined as  

 

𝐹b 𝜂 =
𝜉b𝑑𝜉

1 + 𝑒gTh
i

W
  

 

where 𝜉 is the reduced energy of the charge carriers. Acoustic phonon scattering (𝜆 = 0) was 

assumed to be the dominant scattering mechanism across the entire Pb concentration range. 𝜇W 

was determined from the Hall mobility 𝜇k  

 

𝜇k = 𝜇W
𝜋𝐹b(𝜂)

2Γ(1 + 𝜆)𝐹U/((𝜂)
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The 𝜅" value measured at 750 K for the x = 0.1% sample was used and considered constant 

across the entire Pb concentration range. In this model, density-of-states effective masses of 

0.98 and 0.86𝑚5, intrinsic mobilities 𝜇W of 10 and 12 cm2 V-1 s-1 and lattice thermal 

conductivities of 0.28 and 0.22 W m-1 K-1 were considered for InTe and the Pb-doped samples 

respectively. The 𝜅" value measured at 750 K for the x = 0.1% sample was considered constant 

across the entire Pb concentration range, despite some variations with x are observed 

experimentally. This hypothesis explains the discrepancy observed between the theoretical 

curve and some of the experimental points.  
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8). Measurements performed on a second sample doped with x = 0.1% Pb 

 

 

Fig S12. Temperature dependences of the a) electrical resistivity 𝜌, b) thermopower 𝛼, c) power 

factor 𝑃 and d) dimensionless thermoelectric figure of merit ZT measured parallel to the 

pressing direction on the x = 0.1% sample discussed in the main manuscript (sample 1) and on 

a second sample (sample 2) showing the good reproducibility of these measurements to within 

experimental uncertainty (represented by the error bars).  
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