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Figure S1. SEM image of a 2D Bi2Te3 nanosheet pint scored to obtain AFM profiles of the 

painted film height. the average height for a painted film is typically ~4 µm. 



 

Figure S2. (a) Optical transmittance at λ = 532 nm of 2D Bi2Te3 suspensions in 0.2 mL NMP 

+ 1.0 mL PEG monitored of a 6-week period. Two separate suspensions (6 solutions overall) 

were measured for each mass (0.25, 0.5 and 1.0 g) of Bi2Te3 (b) Optical transmittance of 

0.125 g 2D Bi2Te3 suspensions in 0.1 mL NMP over a 5-week period with different volume 

additions of PEG (0.5 - 2.0 mL).  

 

 

 

 

Figure S3. Photographs of 2D Bi2Te3 nanosheet paint on glass slides for a series of different 

aspect ratios. These images were acquired after I-V measurements and heating. Painted strips 

are visually near-identical to as-painted films even after heating, and no cracking or 

delamination is observed. 

 

 



 

 

Figure S4. Selected area electron diffraction measurements of few QL Bi2Te3 along several 

zone axes, which are perfectly index to rhombohedral Bi2Te3. No matches are found for other 

Bi-Te phases such as as Bi2Te, Bi4Te3, or BiTe.  

 



 

 

Figure S5. (a) Experimentally measured EELS spectrum and (b) extracted background 

signal.  (c) Background-subtracted low-loss EELS spectrum of the Bi2Te3 few QL material, 

shown in the main text as Figure 3(e). 

 

 

Figure S6. SEM images of the granular morphology from (a) CHP and (b) NMP exfoliated 

Bi2Te3. After sonication, reflux and exfoliation in CHP, we consistently observe larger 

clumps of non-exfoliated regions of material in (a). 
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Figure S7. Conductance of Bi2Te3 paint strips versus painted area for a series of aspect ratios 

after exfoliation in CHP and NMP with identical Bi2Te3 concentrations of 4 kg dm
-3

. 

 

 

 

 



 

Figure S8. Conductance measured along the painting direction of Bi2Te3 paint strips for a 

series of aspect ratios after exfoliation in CHP with nominal Bi2Te3 concentrations of (a,b) 4 

kg dm
-3

 and (c,d) 1 kg dm
-3

. 

 

 

 

 



 

 Figure S9. (a) Two paint strips of nominally identical length and width, one normal coating, 

another of markedly reduced thickness at a lower filler fraction of 1 kg dm
-3 

Bi2Te3 

concentration exfoliated in CHP and PEG. (b) Electrical conductance measured parallel and 

perpendicular to the painting direction for two paint films (thin and thick) from low 

concentration Bi2Te3 paint for an aspect ratio = 1 (1.5 cm × 1.5 cm). This trend also holds at 

elevated temperatures up to 200 °C. 

 

 

 

Figure S10. Thermogravimetric analysis of the Bi2Te3 paint material.  Water loss (~0.5%) 

mass loss) is initially observed during heating in air. A single step decomposition 

(a) 

(b) 



subsequently occurs just above 220 °C, comprising a 12% mass loss. An atmospheric 

reaction above ~325 °C causes a slight (~0.5%) mass gain. 


