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Calculation method of Pt nano crystals on SWCNTs.  

- To quantify the amount of Pt nano crystals (NCs) decorated on bare and acid-treatment 

SWCNTs, we used the low magnification TEM images as shown below.  

 

 
[low magnification image of Fig. 7 (b), (c) in the manuscript] 

 

- At first, we mesured the size of Pt NCs in each images. The mean size of Pt NPs on bare 

SWCNTs (b-SWCNTs) was 2.67 nm and Pt NPs on acid-treated SWCNTs (a-SWCNTs) 

was 2.1 nm. Next, we calculated the number of particles per 140 nm of SWCNTs and the 

results was 56 for b-SWCNTs and 164 for a-SWCNTs. Then, we calculated the volume 

of the Pt NPs and changed them to mass multiplyed by density. Finally, we got the mass 

per nm of SWCNT (g/nmSWCNT). The amount of deposited Pt NCs was decreased from 

1.14 ×  10-18 g/nmSWCNT for Pt NCs on acid-modified SWCNTs to 7.99 ×  10-19 

g/nmSWCNT for pristine SWCNTs.  

 

 

 

 

 

 

 

 

 

 

 

 



Figures 

 

Fig. S1 Setups of the gas sensing chamber: (a) assembled chamber, (b) assembling components, (c) 

mounting board, and (d) overall test systems.  

 

 

 

 

 

 

Fig. S2 FE_SEM images of (a) Au electrodes in MLES, (b) magnified surface of MLES, and (c – f) EDS 

mapping results of the surface. 

 



 

Fig. S3 Time dependent response of the electrical resistance change of the MLES-based Pt/SWCNTs and 

SWCNTs gas sensors as a function of the CH3OH, CO2 and CO concentrations at room temperature.  

 

 

 

 

 

 

 

 

 

 



Table 

 

Table S1. The sensitivity, response time (T90) and recovery time (D50) of the sensors for H2, H2S, NO2 and 

NH3 gases at each concentrations. 

 

Gas  
concentration 

Sensitivity 
(%) 

Response time  
(T

90
, Sec. ) 

Recovery time 
(D

50
,
 
Sec.) 

Pt/SWCNTs SWCNTs Pt/SWCNTs SWCNTs Pt/SWCNTs SWCNTs 

H
2 

50 ppm 0.44 0.03 109.08 - 24.65 - 
H

2
 100 ppm 0.50 0.01 92.93 - 14.92 - 

H
2
 500 ppm 1.25 0.05 141.99 - 13.03 - 

H
2 

1000 ppm 2.01 0.11 105.21 - 11.51 - 
H

2
 3000 ppm 5.22 0.19 145.61 - 9.46 - 

H
2
S 5 ppm 1.98 0.76 210.91 225.65 160.65 - 

H
2
S 10 ppm 3.15 1.17 212.43 260.78 188.95 - 

H
2
S 20 ppm 4.53 1.82 252.57 265.71 194.40 - 

H
2
S 40 ppm 5.94 2.73 193.39 253.61 180.96 - 

H
2
S 60 ppm 7.43 3.60 195.56 244.30 179.39 - 

H
2
S 100 ppm 8.24 4.63 183.16 285.28 160.79 - 

NO
2
 5 ppm -9.87 -3.94 182.75 224.73 203.20 - 

NO
2
 10ppm -14.87 -8.06 191.30 250.17 104.95 - 

NO
2
 30 ppm -22.61 -16.30 170.39 224.57 111.81 - 

NO
2
 50 ppm -27.73 -21.58 170.06 213.78 264.33 - 

NH
3
 10 ppm 2.37 2.26 188.91 274.34 57.63 29.66 

NH
3
 30 ppm 4.72 3.82 215.12 172.91 51.68 16.60 

NH
3
 50 ppm 5.28 4.26 73.23 42.88 24.64 121.25 

NH
3
 70 ppm 8.09 6.24 208.26 158.04 13.05 17.61 

 


