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S1. Raman data  

 

 

Figure S1. The Raman graph of as-synthesized CNT (A) and as-synthesized CNT after 30% CSA 
stretched (B). 
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S2. Mechanical properties measurement 
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Figure S2. Tensile test of CNT samples after various treatments, the measurement of as-
synthesized (without any treatment) CNT sample from parallel direction (A) and perpendicular 
direction (B); CNT sample after 0% stretched in the CSA solution from parallel direction (C) and 

perpendicular direction (D); CNT sample after 30% stretched in CSA solution from parallel 
direction (E) and perpendicular direction (F); CNT sample after 100% stretched in CSA solution 

from parallel direction (G) and perpendicular direction (H). 
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S3. Sheet conductance  

 

 

Figure S3. Sheet conductance of as-synthesized CNT sheet in parallel and perpendicular directions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



S4. Heating performance graph of various samples 

                 

                   

                

Figure S4. Heating performance under different voltages from samples: as-synthesized CNT in 
parallel direction (A) and perpendicular direction (B); 0% stretched in parallel direction (C) and 

perpendicular direction (D); 100% stretched in parallel direction (E) and perpendicular direction 
(F). 
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Table S1. Heating information of various stretched CNT sheets. 

 

 

Sample Current 
(A) 

Voltag
e 

(V) 

Electrical 
power 
input 
(W) 

Maximum 
temperature 

(oC) 

Time to reach 
maximum 

temperature 
(s) 

Time to reach 
half of the 
maximum 

temperature 
(s) 

Time to drop 
to half of the 

maximum 
temperature 

(s) 

Temperatur
e rise in the 
first 30s (s) 

Pristine 
parallel 

0.46 2.5 0.152 50.3 248 6 118 4.3 

Pristine 
perpendicular 

0.182 2.5 0.46 45.4 247 0 353 14.1 

0% stretched 
parallel 

0.693 2.5 1.39 121.5 105 5 206 78.7 

0% stretched 
perpendicular 

 

0.368 2.5 0.92 64.6 225 2 120 27.5 

30% stretched 
parallel 

0.9 2.5 2 183.6 83 <3 225 147.5 

30% stretched 
perpendicular 

0.774 2.5 1.95 115.1 91 4 234 71.6 

100% 
stretched 
parallel 

0.51 2.5 1.28 90.6 99 4 222 53.4 

100% 
stretched 

perpendicular 

0.614 2.5 1.54 106.2 210 5 114 60.3 


