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Abstract : 

Semiconducting metal oxide sensors are one of the most widely used gas sensors. However, the main 
drawback of this type of devices is their lack of selectivity and sensitivity. Few pathways are usually 
investigated in order to achieve a better sensor performance, namely: choice of the chemical 
composition of the sensitive layer [1], careful morphology control of the used structures [2], 
integration of the catalytic filters [3], and surface modifications with noble metals [4].  

In this paper we present a simple, room-temperature organometallic approach for the preparation of 
metal oxide gas sensitive layers (ZnO, SnO2). Controlled hydrolysis of zinc precursor leads to the 
formation of crystalline zinc oxide nanostructures [5]. Under different reaction conditions it is possible 
to master the ZnO particles morphology leading to the formation of either cloudy-like nanoparticles, 
isotropic nanoparticles (diameter of ca. 5 nm), or nanorods (diameter of ca. 5 nm and length of ca. 20 
nm). Similarly, the hydrolysis of tin precursor leads to the formation of pristine nanoparticles made of 
Sn3O2(OH)2. Upon in situ heating, the layer is transformed into SnO2. All prepared materials are 
deposited on miniaturized gas sensors substrates [6] by an ink-jet method. The results show that at 
500°C all sensor exhibits good response to exposed gases, namely 100 ppm CO, 100 ppm C3H8, 5 
ppm NH3. Sensitivity of ZnO nanorods towards C3H8 (70%) is the highest from all tested structures. 
Also SnO2 sensor gives very good response to this gas (59%). The ZnO cloudy-like sensor gives the 
weakest response to C3H8 (10%). ZnO nanorods and SnO2 sensor give also high responses in the case 
of CO detection (63% and 67%, respectively). The CO sensing performance of ZnO isotropic and 
cloudy-like nanoparticles sensors is quite similar (ca. 40%, 500°C). All ZnO sensors give a quite 
similar and weak responses to 5 ppm NH3 (ca. 5-7%), whereas the SnO2 sensor is very sensitive to 
this gas (55%). These results highlight not only the role of the chemical composition of the sensitive 
layer, but also the influence of nanostructures morphology on gas sensor sensitivity and selectivity.  
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