
S1

Improving thermoelectric performance of p-type PbSe via 

synergistically enhancing Seebeck coefficient and reducing electronic 

thermal conductivity 

Zhiwei Huang,‡ Dongyang Wang,‡ Caiyun Li, Jinfeng Wang, Guangtao Wang,  
Li-Dong Zhao ,*

School of Materials Science and Engineering, Beihang University, Beijing 100191, 
China
 School of Physics, Henan Normal University, Xinxiang 453007, China

* Corresponding authors: zhaolidong@buaa.edu.cn
‡These authors contributed equally to this work.

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2020



S2

Table S1. the theoretical density (ρt), experimental density (ρe) and the ratio of ρe to ρt 
for Pb0.98Na0.02Se+x%CdTe (x=0, 2, 3, 4, 5, 6).

x ρt (g/cm3) ρe (g/cm3) ρe/ρt

0 8.05 7.63 94.8%
2 8.02 7.67 95.6%
3 8.01 7.62 95.1%
4 8.00 7.68 96.0%
5 7.99 7.69 96.2%
6 7.98 7.65 95.9%
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Table S2. the Seebeck coefficients (S), lattice thermal conductivity (κlat), quality 
factor (B) of Pb0.98Na0.02Se+x%CdTe (x=0, 2, 3, 4, 5, 6) at 860 K.

x S (μV/K) κlat (W/mK) B

0 168 0.69 0.45
2 208 0.75 0.47
3 231 0.62 0.69
4 238 0.61 0.72
5 232 0.65 0.60
6 246 0.66 0.60
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Figure S1. the temperature dependent thermoelectric properties of repeated 
Pb0.98Na0.02Se+4%CdTe samples, which shows good repeatability: (a) electrical 
conductivity, (b) Seebeck coefficients, (c) total thermal conductivity, (d) ZT.


