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Fig. S1 (a) XRD pattern of the WO3 NPs. (b) Detailed peak position comparison of the WO3 NPs 
with the reference pattern taken from JCPDS No. 83-0950.1



Fig. S2 SEM images of the WO3 NPs synthesized by adding different amount of hydrochloric acid: 
(a) 0.1 mL, (b) 0.2 mL, (c) 0.4 mL, (d) 0.6 mL, (e) 0.8 mL and (f) 1.0 mL.

Fig. S3 TEM (a) and high resolution TEM (b) images of the Pt/Pd bimetallic nanocubes. 



Fig. S4 EDX spectrum and the quantification analysis results of the Pt/Pd-WO3 hybrid 
nanostructures.

Fig. S5 The resistance change of the TA and CA sensor under a thermal shock (rapid heating from 

room temperature to 80℃). The slight decrease in the resistance of the TA sensor in the first 
minute is most probably caused by the self-heating effect.2



Fig. S6 SEM images of the ZnO columns and SnO2 octahedrons synthesized according to Ref. S3 
and Ref. S4, respectively. 

Fig. S7 Transient responses of the TA sensors made from ZnO (a) and SnO2 (b) to different 
hydrocarbon gases. 



Table S1 Summary of the molecular structures, HOMO energy levels and responses of the three 
TA sensors to different hydrocarbon gases with a concentration of 0.1 vol%. 

Fig. S8 Optical images of the device, showing the dimensions of the sensor.
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