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electrons return back into the bulk during those reactions, than in the homogeneous single-oxide 
layer. Hence, the changes in resistance upon exposure to hydrogen sulfide are more substantial in 
the composite layer. Enhanced catalytic activity together with amplified resistance changes due to 
charge transfer effects make hybrid sensors superior to single-oxide sensors. 

 
Figure 10. Electronic grain structure of a hybrid SnO2/TiO2 layer in ambient atmosphere (a) and upon 
exposure to hydrogen sulfide (b). 

One of the challenges for metal oxide sensors is the effect of humidity on sensor performance. 
In our studies, we investigated the operation of sensor S5 under four different humidity levels: 0%, 
25%, 50% and 75% (Figure 11). It was found that the humidity level, which is equal or less than 50%, 
has a minor effect on sensitivity. The total change in sensor response was found to be less than 9% 
for detection of low H2S concentration of 2 ppm and less than 12% for higher concentration of H2S of 
20 ppm. Further investigation of sensor S5 performance under higher humidity demonstrated that the 
sensor sensitivity was drastically affected by humidity higher than 75%. The sensor response decreased 
for both low (2 ppm) and high (20 ppm) concentrations of H2S by 33% and 46%, respectively. 

 
Figure 11. Calibration curves Response vs. Concentration for sensors S5 under different humidity levels. 

Overall sensor performance within humidity range 0%–50% was found to be better than the 
performance of commercial MOX sensors (Figaro, MQ, etc.) for a wide range of general purpose 
sensing applications. Additionally, the sensor humidity error correction for different humidity levels 
could be obtained for more precise measurements. It is important to notice that even at extremely 


